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(54) yCTPOftCTBO fl/lA BblflPABJIEHUfl 
OBCAflHOtf KO/lOHHbl 
(57) M3o6peTeHne otmocmtca k He<t>THHoti m 
ra30B0M npoM-CTM m npeAnaaHaseHO Afl» bu- 
npaBneHMfl o6caAHOw ko/iohmu (OK). Ue/ib - 
noobtiueHne. HaAexHoc™ pa6oTw ydp-Ba 3a 
cneT npeAOTBpaiueHMA ero 3aKnMHMBaHMR b 
CKeaxMMe npw OAHOBpeMeHHOM skohommm 
3HepropecypcoB 3a cneT o6ecneMeHM» B03- 
moxhoctm yMeHbiueHMji Kpymmero MOMeHTa. 
fln« 3Toro Kopnyc (K) 1 ycTp-Ba MMeeT kohmhc- 
CKne npnMyK) n o6paTHbie HanpaB/iaioiUMe. a 
Ha ero HapyxHOfi noeepxHoc™ awno/iHeHu 
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KonbqeBOfl na3 2 u paAwanbHwe naaw 10. flo- 
c/ieAHwe mmciot b nonepeMHOM ceneMnn K 1 
paBHOMepHO M3MeH«K)iuyK)Cfl r/iy6uiHy a/ia pa- 
AnanbMoro nepeMemeHMfl ponnKoo (P) 5m6. 
KOTopwe pa3MemeMbi e na3ax 10 c qosmowho- 
dbio paA^a/ibMoro nepeMetnemifl, B xonbue- 
bom naay 2 noc/ieAooaTenbHo c 

B03MO>KHOCTblO BpaiMGHMfl OTHOCHTe/lbHO npO- 

AonbHOii bcw K 1 yciaHOBneHW KO/ibua 3, 4 m 8 
c nasaMM 9 Ha o6pameHHbix Apyr k APyry no- 



BepxHocr^x. rAe pacnonottenbi ewcTynw. J\r\u- 
na naaoo xo/ieu 3.4m8b nonepeMHOM n/iocxo- 
Ctm K 1 paBHa Be/i mmh He paAHanbHoro 
nepeMeiqeHMP P5m6. MexAy xo/ibuaMM 3. 4 

M 8 C B03M0)KH0CTbK) apamenMH Boxpyr cBoew 

ocu pa3Meuuen btopom p«a P 5 m 6. B c/iynae 
CM«Ttiq OK Ha kbkom-to ee yMacTxe no BceMy 
nepuMeTpy awnpaB/ieHwe OK 6yAeT ocymecT- 
B/inTbCfl HenocpeACioeHHo bccmm MeTbipbM* P 
5 m 6. 4 M/i. 



H3o6peTeHiie othocmtca k Hec|>™HOM m 
rasoBOM npoMbiumeHHocTM. a mmchho k ycT- 
poiiCTB3M a/in BwnpaB/ieHM» o6caAHOw ko/ioh- 

Hbl. 

Ue/ibK) M3o6peTeMu» na/iaeTCfl noBwtue- 
nue naAOKHOCTM pa6oTw ycTpoftCTBa 3a cmst 
npeAOTapameniiH ero sbkhwhmbshmb b ckb3- 
>Knne npw OAHOBpeMeHHOvi 3KOHOMMH SHepro- 
pecypcofl 33 cmst o6ecneMeHnn yMeHbtueHuq 
Kpymiucro MOMenia. 

Ha <J>mi\ 1 cxeMaTHMHo M3o6paa<eHO npeA* 
naraeMoe ycTpoficTBo; na 4>nr. 2 - pa3pe3 A-A 
na <})nr. 1; Ha tywr. 3 - pa3pe3 5-6 Ha <Jmr. 1; 
Ha <J)nr. 4 - TpaeKTopwi nepeMemenMui oceft 
BpamenHA ponwKOB, ncpexaTbiBaioiuMxcfl no 

CMHTOM M HGCMRTOM CTeHK3M O6C3AH0M K0/10H- 
Hbl. 

YCTpOMCTBO COCTOMT M3 UtinMHAPHHeCKOro 

MMeKJiuero KOHMMecxyio npaMyio m o6paTHy»o 
HanpaBnnromyK) xopnyca 1. na HapyxHOvt no- 
aepxHOCTw KOTOporo Bbino/iHeH xo/ibueBOM 
ha3 2. rAe noc/ieAoaaTe/ibHo pa3NiemeHbi uu- 
nMHApuMecKne Konbua. BepxHee 3 m iwwHee 

4, MG)KAy KOTOpWMM yCTSHOB/lCHU C B03MO)K- 

Hocrb'K) ©pau^eHMq Boxpyr CBoefl ocu sepxHuw 

P«A pO/lMKOB 5 11 HVDKHMM p«A PO/IIIKOD 6, CHa6~ 

>KeHHbix pa3MeaieHHWMM b BepxHeCi m HMxoteM 

M3CTJIX H3 MX TOPUOBWX nOBepXHOCTflX BblCTy- 

naMM 7. MemAy BepxnuM w hmxhmm p«a3mm 
PO/thkob ycTaHOB/ieHo cpeAHee iui/imhapmmg- 
cxoe KO/ibuo 8. BepxHee 3, cpeAnee 8 m hmw- 
Hee 4 uM/iMHApMMecKne xonbua BbinonneHbi c 
na33Mii 9 Ha o6pameHHbix Apyr k Apyry noaep- 
xhoctsx, rAe pacnonoxeHw BWdynu 7 ponu- 
kob. PonnKM 5 m 6 yCTaHOBneHw b na3y 2 m 

paAnanbHbix n333x 10 xopnyca. na3w 10 xop- 
nyca nMe»oT b nonepeMHOM ceMeHww Kopnyca 
paBHOMepHO ti3Men«K)iuyK)cn r/iy6nHy ot bw- 
CTynoB 11 k BnaAtinaM 12 aia poAwa/ibHoro 
nepeMeiueHup po/iukob. Ko/ibna 3. 4 w 8 ycrs- 
HOBnenu c B03Mo>KHOCTb»o Bpauuennfl othoch- 
TenbHO npoAO/ibHovi ocu xopnyca. a A^nna 
nasoB 9 xo/ieu b nonepenHovi nnocKOcm xop- 
nyca p3BH3 psA^a/ibHOMy nepeMemeHMK) po- 
/imkob. B xopnyce BbinonHen oceBOii K3nan 13. 



YcTpowcTBO psooTaeT c/ieAyK)iuwM o6pa- 

30M. 

Yctpomctbo na KonoHHe 6ypM/ibnux Tpy6 
cnycxaiOT b CKBdKMHy ii npn AOCTn>KeHMM mm 

5 aepxHeii rpannubi CMmoro ywacTxa o6caAHOM 
ko/iohhw cnycx npexpamaiOT. 3aTeM OMeHb 
MeAieHHo BpamaiOT xonoHHy 6ypn/?bHwx 
Tpy5. Ecmi ko/iohhs Tpy6cBo6oAHO apamaeT- 
cr 3to yKa3waaeT Ha to. mto phaw po/imkob 

10 BepxHuw 5 m HM5KHMM 6 (<J)Mr. 1 -4) eme ne 

B3aHMOAeMCTByK)T CO CMflTbIM ynaCTKOM 06- 
C3AH0M KO/10HHU. He3HaMMte/1bH0 yBe/lMHMB 

rny6nny cnycica ycTpoiiCTBa. BHOBb apamaiOT 
KonoHHy Syp.wAbHWX Tpy6. AanbHeMiuMM cnycic 

15 ycTpowcTB3 npexpsiuajOT b tom cnyMae, eciiw 
npn BpameHMM ko/iohhw Tpy6 B03HnxaeT co- 
npoTManeHne ee Bpamenmo, ^to CBHAeTe/ibCT- 
ByeT 06 ynope po/imkob ydpOMCTBa b cm«twm 
ynacTOK o6caAHOM kohohhw. Iloc/ie 3Toro co- 

20 3AaiOT unpKy/i»i;MK) npoMUBO^Hort xmakoctm 
b CKaa>KMHe. KOTopan npoxoAMT Mepe3 ocesoM 
KaHan 13 Kopnyca 1 m nociie BwxoAa M3 Hero 
oMUBaeT ponMKM m cnoco6croyeT mx oxnaxAe- 

HMK). flpw BpaiHeHMH KO/IOHHbl 6ypn/ibHbix 

25 Tpy6 BpamaeTca xopnyc 1 ycTpowcTBa. npw 
3tom ponnK, HaxoAfliMMiicji bo enaAMHe 12 pa- 
AnanbHoro na3a 10 Kopnyca (<t>vir. 4). oxasuBa- 
eTCJi npwwaTUM OAHOBpeMenno k cm«tom 
CTenxe o6caAHO* ko/iohhw m Any paAwanbHoro 

30 na33 xopnyca. B pe3ynbTaie Mero nponcxoAm 
nepexaTbiBaHne ponnxa no ynoMHHyTWM no- 
BepxHOCTBM o6caAHOM xonoHHbi m xopnyca yc- 
TpoiiCTBa. B to xe b peM $i po/imk, 
pacno/ioxeHHwrt c npoTHBonono)KH0M CTopo- 

35 Hbi xopnyca 1 t ynwpaeTcn a HecM«Ty»o CTenxy 
o6c3ahom xo/iOHHw m nepexBTUBaeTCfl oaho- 
apeMeHHo no stow nosepxHocTM m Any paA"- 
anbHoro na3a xopnyca. npu stom 
HanpaaneHne nepeKaTbiBaHMn po/imkob h Bpa- 

40 meHwe. CBR3aHHwx c hmmm aepxHero, cpeAne- 
ro m HMJKHero um/imhaphmcckhx Koneu 3, 8 w 4. 
coanaAaeT c nanpaaneHMeM apaiueHMw xopny- 
ca 1 ycTpoticTBa. B npouecce nepexaTbiaaHMA 
po/iMKoa no Any paAuanbHoro na3a 10 ohh h3 

45 BnaAHHw 12 nepeMeiuaK)rc» na BeptunHy 11, 
mto conpoao)KAaeTC« npnnyAMTenbHbiM bu- 
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,AQu*eHneM po/iUKOO H3 Kopnyca nofl acwct- 
BneM oo3MMKaK)mero 6oKOooro (Bbinpao/iaK)- 
mero) ycMnnp. ripM BWABM>KeHnn po/imkob mx 
BwcTynw 7 nepeMemaKnca no naaaM 9. koto- 
pwe npeaycMOTpeHbi o Ko/ibuax 3, 4 w 8. ripw 5 
3tom TpaeKTopwH nepeMeuieHMA ocu spame- 
hmh fro/Two, nepeK3TbiBa»oiMerocR no hccmh- 
tom deHKe o6caflHow ko/iohhu, 6yAeT nMeTb 
bma OKpyxHocTM, noKd33HHOM Ha 4>wr. 4 
cnnoiuHovi /lHHnew. uchtp kotopom coBnaaaeT 10 
c L^CHTpoM o6caAHOM ko/iohhw. Ocb we apa- 
meHM« po/iM»ca, nepeKaTbiBaJoaierocfl no cma- 
tom CTemce ko/iohhw m BwnpaB/ifliomero ee. 
6yAeT nepeMemaTbCff no napa6o/iMHecKOM 
TpaeKTopwu. KOTopa« noKa3aHa Ha tom we 4>m- 15 
rype nynKTMpnoM nMHMeM. 3to npoMexoAMT 
M3-3a Toro. mto ycM/ine, Heo6xoA»Moe fl/w bw- 
npae/ieHM5i cmhtoto ysacTxa o6caAnoPi ko/toh- 
hw BcerAa MeHbiue yCM/iMH, nco6xoAWMoro 
Ai« nepBMMHOw Ae<t>opMauMii tom xe ko/iohhw. 20 
Po/imk. nepexaTWBaiomwMCH no hccmwtom 
CTeHxe o6caAHOPi ko/iohhw. nepeMemaacb M3 
enaAMHw 12 Ha BepwMHy 11 Ana paA^a/ibHoro 
nasa. OTOABwraeT Kopnyc 1 ycTpotiCTea ot hc- 

CMRTOM CTeHKM B CTOpOHy CMflTOM. BblAOM>Ke- 25 

Hue po/imkob M3 Kopnyca npexpainaeTca 

nOC/ie AOCTMX6HMR MMH BGpUJMH 1 1 AH3 p3AH" 

a/ibHoro na3a. MaKcuMa/ibnoe paccTOAHne, Ha 
KOTopoe nepeMemaeTC* po/imk. ownpaBmno- 
ihmm CM«Tyio CTewxy o6caAHOM ko/iohhw. 6y- 30 
act pa bho cyMMe p3cctohhmm. Ha KOTopwe 
BWABMraK)TC« wa xopnyca ynoMRHyTww m npo- 
TMBO/ieacamMM eMy po/imkm. B c/iyMae cmatma 
o6c3ahom ko/iohhw Ha KaKOM-To ee yMacTxe no 
BceMy nepwMeTpy ewnpaa/reHMe ko/iohhw 6y- 35 
AeT ocytuecTB/iaTbca nenocpeACTBeHHO Bce- 

MM HeTUpbMfl pO/IMKaMM. TaKMM o6pa30M. B 

npouecce oahoto o6opoTa xopnyca 1 ycTpoti- 
CTBa BbinpaB/ineTcn ynacTOK o6caAHOM ko/ioh- 
hw. paBHww no A/iMHe cyMMapnofi bwcotc 40 
B.epxHero w HMWHero p»aob po/imkob. J\na bw- 
npaB/ieHHfl HMwenewamMx cm«twx ynacTKOB 
o6caAHOM ko/iohhw ycTpoMCTBO AonycxaiOT m 
noBTopniOT onwcaHHwe onepaqwu. 

45 

n p m m e p. J^onycTHM o6caAHa» xonoHHa 
AwaMeTpoM 299 mm (MapKa cianvi K. TonmwHa 
deHKM 12 mm) CMRTa Ha my6MHe 3000 m. fl/ia 
Tpy6 T3KOM npoMHocTM Hapyxnoe A^B/ieHMe, 
npw kotopom nanpfl>KCHMe b Te/ie Tpy6w aoctm- 50 
raer npeAe/ia TexynecTM, paBHo 130 xrc/cM 2 . 

3T0 3H3HMT. HTOJXHR CMHTMH o6caAHWX KO/IOHH 
yK333HHOi1 npOMHOCTM AOCT3TOHHO Hapy)KHOe 

A3B/ieHne nop«AKa 130 Kr c/cm 2 . fl/iq aunpaB- 
/lenuR TaKMx koaohh Tpe6yeTCfl T3K>ce Aaa/ie- 55 
HMe (m/im 6oKoaoe BbinpaB/iaKJiAee ycMnne) e 
npeAe/iax 130 kFc na xa^AWM xaaApaTHwrt 
canTMMeTp KOHTaxTa pa6onero aneMenTa (o 
A3hhom c/iynae po/imkob ycTpowcTBa CO CM«- 

TOMCTeHKOM o6caAHOM KO/IOHMW. 



ycrpowCTBO cnycxacTCw Ha my6nf<y 3000 
m Ha 6ypM/ibHow Kononne AwaMeTpoM 140 mm 
(Mapxa CTa/iM K, to/iiumh3 ctchkm 10 mm). flpM- 
BeAeHHWM Bee 1 nor. m t3kom ko/iohhw paaeH 
Pnp = 38,8 kTc/m, npeAen TeKy^ecTM Oi C k ■ 
5000 ktc/cm 2 . 

Bee bccm 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000 - 116400 xrc. 

ripw K03^4>ni4MeHTe 3anaca npoHHOCTn 
K= 1.3 

n _ f>reK. _ 5000 „ Qy!C r . 2 
C^Aon. T7~: =3846 xfc/CM^ 



1.3 

a np = ^+ 3 r Lc : 



(1) 



Sce*».TpyGw 



. S C eM.Tpy6w = 40.7cm 2 : 

„ 116400 _ oocn r / 2 
40 7 2860 kFc/cm* . 

MOMeHT COnpOTMB/ieHMW Kpy^eHMK) 



„_ d _0.12 _ nRfi 

rfle Dud- cootbgtctb6mho HapyxHbitf m 
BHytpeHHMM AnaMeTpu 6ypn/ibHOM ko/iohhu. 



m; 



w = MiW (1 _ 0864) = 

= 0.000244 m 3 = 244 cm 3 . 

H3(1) 

r| 2 2 7 

J r K ac = f/np - f/5 : 
./ 3 

_ _ M _ n pj— 

V 3 

0 T ^yA3 AonycTMMWM momgmt, c kotopum 

MOXHO CKpyMMB3Tb 6ypnnbHyK3 KO/IOHHy a^» 

npMBCAeHMfl ee bo Bpamenne. 6yAeT 

M = W ^"^ri = 24<) /3846 ^ - 2860 ^ 
=361 120 *r 3 - cm = 3611 Kf m. 5 
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Tor/ja ycM/ine. B03HUKaK>mee ot aioro mo- 

MeHT3, C0CT3BMT 

Q= f 40573 ^ 

2 

rjxe Di - HapyxHww ^m3motp Kopnyca yCTport- 
ctb3 (waroTaBnuBaeTcn 113 YBT AwaMeTpoM 
178 mm), m. 

flpw BbtcoTe OAHoro ponuKa 100 mm, A»*a- 
MeTpe 40 mm m BbiABuxeHi/iu KdKAoro po/tuxa 
M3 Kopnyca ydpowcTBa Ha 5 mm nnomaAb k oh- 

TaKT3 Skom, PO/IMKOB CO CMflTOM CTeHKOM 06- 

caAHOA KonoHHu 6yAeT M3MeHHTbCH ot 1 ao 
145 cm 2 . 

BoKOBoe BwnpaB/ifliounee ycHnne, co3Aa- 
BaeMoe ycTpowcTBOM. pasHO 

3to yen/me no Mepe BUABMweHMH po/iw- 
kob M3 KaHdBKM Kopnyca vcTDowcTaa 6vneT 

M3MeHHTbCfl ot 40573 ao 280 Krc/cM 2 .MTO 

3H3MMTe/ibHO npeBOCxoAHT yen/we. Heo6xoAM- 
Moe A"* BbinpasneHun paccMaTpwBaeMofl 

CMflTOM 06caAHO* KO/IOHHW. 



A- A 




(pup2 



cDopMyna nao6peTeHMfl 
YcTpowcTBO A"« Bbinpaa/ieHUA o6c3Ahom 
KO/iOHHbi, BK/iK)MaK)iuee Kopnyc c kohhmcckm- 

MH npPMOM M 06p3TH0M HanpaB/lflJOlUMMM M 

5 KonbqeBWM na30M na HapywHoa noaepxHo- 
cth, noc/ieAOBaTenbHO ycTanoB/ieHHbie b 
KO/ibueaoM na3y xopnyca xonbua c naaaMM na 

B33MMHO 06patUeHHWX nOBepXHOCTflX, ycTa- 

HOB/ieHHbie na Kopnyce MexAy KO/ibuaMM c 

10 B03M0)KH0CTbK) BpamCHUA PO/1MKH c Bbicryna- 

mm b BepxHea m hidkhgm Macrax. pacno/ioweH- 
humh b naaax Koneq, OTnunaioineecR 
TeM, sto, c ue/ibK) noBWiueHun hbaokhocth 
pa6oTw ycTpoi^CTBa 3a CMeT npeAOTBpameHWA 

15 ero 3aK/iMHMBaHn« b CKeawMHe npn OAHOBpe- 
MeHHOM 3KOHOMMM 3HepropecypcoB 3d CMeT 
06ecneMeHnn yMeHbiueHMa xpyTHiuero MOMen- 
Ta, Ha napyxHofl noBepxHocTM Kopnyca bm- 
no/iHeHu paAwanbHwe na3bi, MMeiouine a 

20 nonepenHOM ceMeHnn Kopnyca paBHOMepno 
M3MeHflK)U4yK3cn r/iy6nHy ai« paAMa/ibHoro 
nepeMemeHMJi po/imkob, npimeM po/iwicw pa3- 
MetueHbi b paAMdflbHbix naaax Kopnyca c 
B03MO>KHOCTbK) paAHanbHoro nepeMeme- 

25 HMfl, KO/lbqa yCTdHOB/ieHbt C BO3M0)KHOCTbK) 
Bpaii^e HMH OTHOCVUe/lbHO npOAO/lbHOVI OCM 

Kopnyca. a a"hh3 na30B xo/ien b nonepeiHofl 
nnocKOCTM Kopnyca paana eennMUHe paA^a/ib- 
Horo nepeMeiueHun po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2 ? rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 

cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 

disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body I of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 

kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 1 30 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P= 38.8-3000= 1 16,400 kgf. 

For a safety factor ^=1.3 

<Wa* = 7f - 3846kgf / cm 2 

P 



n q ' 
pipe cross section 

Spipe cross section = 40.7 cm^ ; 

116400 „„. 2 
a n = = 2860 kgf/cm. 

n 40.7 y 

The torsional moment of inertia is 

*^f(i-«<) 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

w= !!±ai£ (l _ 086 . )= 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 



o2 _ 2 2 . 

051 fan ~ °iim °n ' 



I 2 2 

" i 3 ' 



W I 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



k , _ . . . 3840 - 286(1 



= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 

_ M 3611 , n . 70l . 
Q=— = = 40573kgf . 

D, 0.089 
2 

where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 

collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

O zz—- 
^stragttening q 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim . . 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 



[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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